The Bogota Sunangel (Heliangelus zusii) was described based on a historical specimen lacking locality data as a striking 20 -and potentially extinct-new species of hummingbird more than two decades ago. However, it was considered a dubious 21 taxon by some researchers until a molecular study with strong species-level taxon sampling revealed its phylogenetic 22
The selection of species and individuals for inclusion in molecular analyses critically affects inferences in various fields 37 of systematic biology including phylogenetics [1], phylogeography [2] , and species delimitation [3] . Especially in areas 38 such as the Neotropical region where molecular analyses have recovered substantial within-species divergence and 39 unexpected affinities of populations [4], biases resulting from incomplete taxonomic or geographic sampling may 40 importantly compromise the results of analyses aimed at understanding phylogenetic relationships [5] . Here we document 41
surprising results revealing a case in which inferences regarding the validity of a potentially extinct and iconic species 42 of Neotropical bird were likely compromised because within-species variation was not accounted for in phylogenetic 43
analyses evaluating the alternative hypothesis that the only known specimen may represent a hybrid as opposed to a 44 distinct species. 45 46
Hummingbirds (Trochilidae) are well known for their propensity to hybridize, with numerous documented records of 47 interspecific hybridization, often involving species in different genera [6, 7] . Hybrid hummingbird specimens are 48 particularly common in natural history collections and have caused substantial taxonomic confusion because they were 49 often described as distinct species by museum-based ornithologists. Therefore, stringent protocols have been established 50 to diagnose hybrid hummingbird specimens and thus avoid treating hybrids as taxa [8] . The application of such protocols 51 has resulted in the diagnosis of numerous hybrids and, consequently, in the consideration of a large number of named 52 species as invalid. For example, G. R. Graves has authored no less than 17 papers on hybrid hummingbird diagnoses 53 since he first described his approach [8] until the present [9]. 54 55
A notable exception to situations in which historical hummingbird specimens were described as distinct species but 56
were later determined to be hybrids is that of an atypical skin purchased in 1909 by Brother Nicéforo María in Bogotá, 57 Colombia, which was later sent to the Philadelphia Academy of Natural Sciences. Upon examining this specimen, which 58 had puzzled ornithologists for decades and lacked precise locality data, Graves [10] concluded that it was not an aberrant 59
individual of a known taxon and ruled out the possibility that it may represent a hybrid. Therefore, he designated the 60 specimen as the holotype of a new species, the Bogota Sunangel (Heliangelus zusii), which he described while noting it 61 may well have gone extinct due to habitat destruction, representing a "relic of a lost world" Detailed analyses of the phylogeny and phylogeography of Aglaiocercus and near relatives will be published elsewhere. 97
For the purpose of this study, we sequenced the ND2 mitochondrial gene (ND2) for 32 individuals of A. kingii and two 98 of A. coelestis. Sampling was designed to cover the distribution range of A. kingii, but was especially thorough in 99 montane regions of Colombia, considering the geographic origin of the Rogitama hummingbird and, hypothetically, of 100 H. zusii (Figure 1a , Appendix A). Details about the laboratory methods are described in the electronic supplementary 101 material. We combined our new data with published sequences of H. zusii (GenBank Accession GU166851), T. 102 griseiventris (GU166856), Adelomyia melanogenys (JF894047), and Chalcostigma herrani (EU042536), with the latter 103 two species designated as outgroups [12, 17] . New sequences were deposited in GenBank (accession numbers XXXX-104 XXXX). Because we were unable to obtain complete ND2 sequences for the Rogitama hummingbird (we obtained 543 105 base pairs) and the available ND2 sequence of H. zusii is also incomplete, overlap in sequence data between these two 106 specimens was restricted only to 71 base pairs. Overlap with sequences of other specimens, however, was much more 107 extensive. 108 109 We estimated ND2 gene trees using maximum likelihood and Bayesian inference methods. to recover relationships among clades of A. kingii with strong support: major clades formed a polytomy with sequences 130 of A. coelestis and T. griseiventris, revealing a more complex pattern than suggested by previous phylogenetic studies 131 [12, 17] . 132
We interpret the above the results to imply that, contrary to current views, the holotype of H. zusii is probably not a 133
representative of a valid species. Rather, it is most likely a hybrid; because mtDNA is maternally inherited, the data 134 suggest it resulted from a cross between a female A. kingii and another species of hummingbird. Given the 135 phylogeographic pattern observed, this hybridization event most likely took place in the Eastern Cordillera of the 136
Colombian Andes. Thus, in addition to resolving the status of an enigmatic specimen, our analysis helps to partly clarify 137 its geographic provenance, considering that "Bogota" trade skins may originate from multiple geographic areas in 138 northern South America [22] . Our results also confirm the hypothesis that the hybridization event producing the 139 Rogitama hummingbird involved a female A. kingii [14] . We isolated whole genomic DNA using the Dneasy Tissue Kit (Qiagen, Valencia, California) following manufacturer's 253 instructions or a phenol-chloroform method. Amplification of the subunit 2 of the proteing-coding gene NADH (ND2, 254 1041 bp) was done using the polymerase chain reaction (PCR) in a 2720 termocycler (Applied Biosystems) and primers 255
